Reinterpretation of luminiscence properties of neurotoxins from the venom of Middle-Asian corba Naja oxiana eichw.
A new interpretation of previous work (Bukolova-Orlova, T. G., Burstein, E.A. and Yukelson, L. Ya (1974) Biochim. Biophys. Acta 342, 272-280) and some new data on the luminescence of neurotoxins I and II from Naja oxiana venom is given, based on the newer data on their complete amino acid sequences. Very effective excitation energy exchange exists between Trp-27 and Trp-33 in neurotoxin I and between Trp-27 and Trp-28 in neurotoxin II, Which results in the tryptophanyl fluorescence spectra of each of the proteins seeming to be monocomponent ones. The lowered fluorescence quantium yield value, the shortened phosphorescence lifetime (80% of the emission has tau p less than 0.5 s, 20% has tau p = 4.8 s, comparing with usual tau p = 5.5-5.9 s) and decreased phosphorescence to fluorescence ratio (0.042, as compared to the usual 0.4-0.7) for neurotoxin I suggest that the indole chromophore of Trp-27 and/or Trp-33 are in contact with heavy sulfur atoms of disulfide, most probably of Cys(28)-Cys(32). Tryptophanyls in neurotoxin II are exposed to the solvent, however their accessibility in relation to that of the free tryptophan to the negatively charged quencher I- (0.455) is much higher than that for the positively charged Cs+ (0.08), which is probably due to the proximity of cationic Lys-25, Lys-26 and His-31. The difference of accessibility to the negative and positive quenchers is even more pronounced in the case of the neurotoxin I (1.04 and 0 +/- 0.02, respectively), though in its chromophore vicinity along the primary structure there is only one cationic group, Lys-25. This fact together with the analysis of the amino acid sequence, suggest that the space folding of this polypeptide results in the close proximity of Trp-27 and/or Trp-33 with the C-terminal peptide segment 67-73, which contains four cationic groups (His-67, Lys-69, Lys-71 and Arg-72).